Regulation of Giα protein expression by vasoactive peptides in hypertension: molecular mechanisms.
Guanine nucleotide regulatory proteins (G proteins) play a key role in the regulation of various signal transduction systems, including adenylyl cyclase/cAMP and phospholipase C (PLC)/phosphatidyl inositol (PI) turnover, which are implicated in the modulation of a variety of physiological functions, such as platelet functions, including platelet aggregation, secretion, and clot formation and cardiovascular functions, including arterial tone and reactivity. Several abnormalities in adenylyl cyclase activity, cAMP levels and G proteins have been shown to be responsible for the altered cardiac performance and vascular functions observed in cardiovascular disease states. The enhanced or unaltered levels of inhibitory G proteins (Giα) and mRNA have been reported in different models of hypertension, whereas Gsα levels are shown to be unaltered. The enhanced levels of Giα proteins precede the development of blood pressure and suggest that overexpression of Gi proteins may be one of the contributing factors for the pathogenesis of hypertension. The levels of vasoactive peptides including ET-1 and Ang II and growth factors are augmented in hypertension and contribute to the enhanced expression of Giα proteins in hypertension. In addition, oxidative stress due to enhanced levels of Ang II and ET-1 is enhanced in hypertension and may also be responsible for the enhanced expression of Giα proteins observed in hypertension. Furthermore, Ang II- and ET-1-induced transactivation of growth factor receptor through the activation of MAP kinase signaling is also shown to contribute to the augmented levels of Giα in hypertension. Thus, it appears that the enhanced levels of vasoactive peptides by increasing oxidative stress and transactivation growth factor receptors enhance MAP kinase activity that contribute to the enhanced expression of Giα proteins responsible for the pathogenesis of hypertension. In this review, we describe the role of vasoactive peptides and the signaling mechanisms responsible for the enhanced expression of Giα proteins in hypertension.